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@ Air-suction lifter. 

@ An air suction, or vacuunn, lifter for moving 
goods in non-rigid packaging such as sacks or the 
like: it consists of two air suction compartments (1. 
2), the smaller (1) of which is contained within the 
larger (2) one. 

Such chambers (1. 2) are open on the side 
which comes into contact with the package to be 
lifted and the lower edges of their side walls (3, 4) 
are equipped with air-tight seal means (5, 6) with the 
surface of said packages. 

Means are provided for connecting, directly or 
indirectly, the air chambers (1, 2) with a source of 
vacuum (13) and if necessary with each other (12). 
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AIR SUCTION LIFTER 



The present invention concerns a air suction 
Hfter, more precisely a lifter for moving packages 
by means of the suction created inside a chamber 
by a source of vacuum. In greater detail, the inven- 
tion concerns a suction lifter specially designed to 
be used safely and reliably on non-rigid packaging 
such as cloth or paper sacks and the like. The 
suction lifters known at present consist of a single 
suction chamber which Is generally cylindrical in 
shape, with one open end. across which a part of 
the surface of the package is subject to suction 
and deformation. 

Inside the suction chamber, parallel to the open 
base, there is a perforated plate, or limiter. This 
structure bears against and retains the area of the 
upper face, subject to suction and deformation, of 
the package or sack to be moved i.e. lifted, trans- 
ported or deposited. 

To try to conserve the high value of the low 
pressure inside the suction chamber after the grip 
on the package has been established and main- 
tained, the lower edge of the outside walls of the 
suction chamber are fitted with air-tight elements 
e.g.seals. Once the vacuum has been established 
and an area of the surface of the package has 
been gripped, the package is moved as desired 
and later released by interruption of the suction. 

The main drawback of the traditional lifting 
device as above illustrated is the ineffective seal 
obtained between the edge of the suction chamber 
and the package, especially if the package is a 
sack (which is so in the majority of cases). 

Actually, creases or folds on the upper surface 
of the sack, especially in the area involved in the 
suction, are formed which can extend into the area 
in contact with the aforementioned perforated plate 
and pass under the air-light seal means. 

In this way the folds connect the suction cham- 
ber to the outside atmosphere and drastically re- 
duce the level of vacuum in the suction chamber. 
Because of said reduction, the flow rate of air 
snoked from the chamber has to be considerably 
increased to maintain the grip on the package or 
sack in question. Despite this, the hold on the sack 
remains precarious and it is often sufficient just to 
jolt the sack while it is suspended to alter nega- 
tively the balance between the air entering the 
chamber and the sucked air. thus causing the sack 
being lifted to fall. Further, because of the difficul- 
ties described above, the equipment required to 
guarantee a sufficient suction is so large that it can 
be moved only with great difficulty, thus detracting 
from the flexibility required of similar devices. 

Finally, because of the stated disadvantages, 
different sized suction chambers are required de- 



pending on the kind of packages (sacks) to be 
moved. 

There is then a necessity »or a suction lifter 
which safely moves non-rigid packages, and m 

5 particular sacks of different sizes. Further, such 
lifter should be operated by vacuum sources that 
are sufficiently small to be easily moved. 

Accordingly, an object of the present invention 
is to solve the above problems with the suction 

10 lifter which gives the maximum reliability in the 
movement of non-rigid packages of various size 
and weight, and achieves a high level of vacuum 
with a low suction flow rate. 

Essentially, according to the invention a lifter of 

75 the suction, or vacuum, type is provided, especially 
for the movement of products in non-rigid pack- 
aging such as sacks or similar, characterized in 
that it comprises two suction chambers, one of 
which, being smaller, is located inside the second 

20 chamber, both chambers being open at the end 
which contacts the package to be moved, and 
being provided, on the edge of said side, with air- 
tight seal means on said package to be moved. 
The invention will now be descnbed in detail 

25 with reference to the enclosed drawings which are 
of an illustrative and not-limiting nature, and 
wherein: 

Fig. 1 is a side view, partly in section, of an 
embodiment of the invention: and 

3Q Fig. 2 is a side view in section of the same 

embodiment as fig. 1 while moving a package. 

As can be seen from fig.l. of which the left 
side is only a partial section of the embodiment 
shown, the suction lifter according to the invention 

35 consists essentially of two suction chambers, es- 
sentially cylindrical in shape, of which one. the 
internal chamber 1 is smaller and is located inside 
the other, or external chamber 2. 

Both said chambers are open on their lower 

40 base, that which comes into contact with the sack 
to be moved. Along the edge of this base. i.e. on 
the lower edges of the side walls 3 and 4 of the 
chambers 1 and 2 respectively, are air-tight seal 
means on the sack to be moved. 

45 On the internal chamber i this air-tight seal 

means consists of the lower nm of a retractable 
bellows 5, e.g.of rubber, which forms at least part 
of the side wail 3 of said internal chamber 1. On 
the external chamber 2 said air-tight seal means 

50 consists of a flange 7 on the inner surface of the 
side wall 4. directed towards the inside of the 
chamber 2 and connected to the lower edge of the 
side wall 4 by the curved rim 8. On the lower edge 
of the side wall 4 of the chamber 2 there is also, 
projecting downwards and outwards from the same 



2 



3 



EP 0 302 221 A1 



4 



edge, an air-tight seal 6. 

The function and object of this sealing means 
will be described below with reference to fig^ 

Continuing with the description of the embodi- 
ment of fig.l. it will be noted that the side wall 3 of 
the Internal chamber 1 is mounted on supporting 
base 9, to which is In its turn fixed, at a certain 
distance from the supporting base 9, a perforated 
plate 10. 

The base 9 is fixed to a tubular support 15. to 
which the external chamber 2 is also fixed; this 
support 15 contains a hollow part 11 which, by 
means of orifices 12. connects the Intemal cham- 
ber 1 with the external chamber 2. The support 15 
is fitted to any already known lifting and transport- 
ing device, which provides, on command, for the 
depressurization of chambers 1 and 2. the balanc- 
ing of the load and the control of the movements, 
returning the pressure in chambers 1 and 2 to 
atmospheric when the load has to be released. 

Some holes 13 connect the external chamber 2 
to a source of vacuum (not shown), e.g. a mechani- 
cal vacuum pump, by means of the lifting and 
transporting device. 

In the configuration described above, chambers 
1 and 2 are interconnected by the hollow part 1 1 of 
support 15 and the orifices 12. so that the source 
of vacuum is connected directly to the external 
chamber 2 alone. Other embodiments are possible 
in which the chamber 1 is connected directly to the 
source of vacuum (in that case the holes 13 would 
be absent) or in which the two chambers 1 and 2 
are not Interconnected but each is connected di- 
rectly to a source of vacuum. 

The wall 3 and the related bellows 5 extend 
from said base 9 around the perforated plate 10, to 
reach about the same level as the lower edge of 
the side walls 4 of the extemal chamber 2. i.e. the 
level of said inner curving linking edge 8. In any 
case, the position of the side walls 3 and the entire 
inner chamber 1 can be adjusted for height by 
acting or support 15 and lock-nut 14. 

During operation, after setting the height of 
chamber 1 in relation to chamber 2. the holes 13 
are connected to said source of vacuum and the 
whole lifting device is lowered onto the sack to be 
raised and repositioned, i.e. to be moved. 

As can better be shown in fig.2, the upper wall 
16 of the sack Involved in the suction comes into 
contact first with the seals 6 and then with the 
bellows 5 and the inward flange 7 and its related 
edge 8. The seals 6 form the first seal, due to 
which the upper wall 16 of the sack (which is 
shown only in part) is sucked towards the inside of 
the lifter and away from the contents 17. 

Following this suction, the part of the walls 16 
of the sack comes into contact with the bellows 5 
and with the chamber 1, whose suction in turn 



brings it to the perforated plate, or limiter, 10. 
During this phase, the bellows retracts as the upper 
wall 16 of the sack moves towards the plate 10. 
until it assumes the position shown in fig. 2. where 

5 the bellows 5 is almost at the level of the plate 10. 

The wall 16. once drawn by the chamber 1 to 
the level of the plate 10. Is no longer In contact 
with the seals 6. but assumes the position shown in 
fig.2, where it can be seen to adhere to the curved 

10 inner face 8 of the flange 7. Between the flange 7 
and the perforated plate 10 the wail 16 assumes a 
curved shape forming a "belly" 18 due to the 
suction of chamber 2. 

The combined action of these three effects, i.e. 

/5 the suction In the internal chamber 1 . the suction in 
the external chamber 2 and the action of flange 7 
which forms the belly 18. avoids the formation of 
the previously mentioned creases In the wall 16 of 
the sack to be moved. 

20 In this way, the air-tight seal of the sealing 

elements 5. 7 and 8 allows to reach a vacuum level 
much superior to that obtained with traditional de- 
vices (i.e. the pressure in chambers 1 and 2 is 
lower) and this causes both a better, safer grip of 

25 the lifter on the sack to be moved, and a consider- 
ably reduced suction flow rate, when compared 
with that previously required, thus making possible 
the use of smaller vacuum pumps which could 
easily be mobile, i.e. on a trolley, as well as being 

30 capable of being used for various sized sacks. 



Claims 

35 1. An air suction, or vacuum, type lifter, particu- 

larly for moving goods in non-rigid packaging such 
as sacks or the like, characterized in that com- 
proses two air suction compartments (1 and 2), the 
smaller of which (1) is contained within the larger 

40 (2), both chambers being open on the side which 
comes into contact with the package to be lifted 
and the lower edges of their side walls being 
equipped with air-tight seal means (5, and 6. 7. 8) 
with the surface of said packages (16) to be 

45 moved. 

2. A lifter according to Claim 1, characterized 
In that said air-tight seal means (5) of said first 
chamber (1), of smaller size or .internal chamber, 
are formed by the lower edge of a retractable 

so bellows (3) forming at least part of the side walls of 
such internal chamber (1). 

3. A lifter according to Claim 1 . characterized 
in that said air-tight s§al means (6, 7, 8) of said 
second or intemal chamber (2) are fonmed by a 

55 flange (7. 8) directed towards the interior of the 
chamber and having a curved surface connecting 
with the lower outer edge of the side walls of the 
said chamber. 
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4. A lifter according to Claim 3. characterized 
in, that a flexible seal (6). directed outwards and 
downwards, is on the lower outer edge of the side 
wails of the external charnber (2). 

5. A lifter according to one of Claims 1 or 2. s 
characterized In that said internal chamber (1) com- 
prises: a support base on which is mounted a 
perforated plate (1); a wall (3) composed at least in 

part of a retractable bellows (5) extending around 
said plate of said support base to reach the level of w 
the lower edge of the side walls of the external 
chamber (2); and suction means directly or in- 
directly connecting the space between the said 
plate and the said support base with a source of 
vacuum. 

6. A lifter according to Claim 5. characterized 
in that said retractable bellows (5) is movable be- 
tween an extended position, in which its free edge 
reaches the level of the lower edge of the side 
walls of the external chamber (I2).and a retracted 20 
position, in which said free edge reaches the level 

of the said perforated plate (10). 

7. A lifter according to Claim 6. characterized 
in that the position of said perforated plate (10) or 

the entire internal chamber (1) is adjustable as 25 
desired inside said external chamber (2). 

8. A lifter according to any of the preceding 
Claims, characterized in that said suction chambers 
are interconnected and in that the source of vacu- 
um is connected directly to only one of such cham- 30 
bets, the other being connected indirectly. 

9. A lifter according to Claim 8, characterized 
in that the source of vacuum is directly connected 
to the outer chamber (2). 
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